Objectives: Police officers run a risk of injury that is higher than in most other occupations. This study aims to quantify injury prevalence and identify common musculoskeletal injuries (MSIs) among police officers, using injury data from a municipal police service in Alberta, Canada. Material and Methods: This is a descriptive study based on a secondary data analysis of the MSIs reported to the police service over a 41-month period; January 1, 2013 -June 2, 2016. Data from 1325 active police officers were examined, and injury prevalence was reported according to sex, injury diagnosis, the body part injured, and the work area. Results: The prevalence of strains and sprains was very high, at 89.2%. The back and shoulder were most frequently affected. Overall, injury proportions did not differ significantly across work areas. The injury risk was age-related but no significant differences in injuries between sexes were identified. Conclusions: Minor injuries such as strains and sprains occur frequently in the police occupation. Future research should focus on specific risk factors for MSIs in police officers in order to aid prevention. Int J Occup Med Environ Health. 2020;33(1)
INTRODUCTION
Police officers perform tasks that are vast and varied, ranging from reading to children in an elementary school to chasing down a suspect wanted for a violent crime. Their responsibilities include preventing crime, apprehending those to be taken into custody, and fostering a cooperative relationship with the community. With these responsibilities comes the opportunity to interact with a large number of different people, whether invited or not, which can lead to hostile or dynamic situations that put them at increased risk for injury compared to those in other occupations [1] . This presents a public health problem affecting both civilians and police officers. The individual suffering an injury may experience increased job stress, decreased productivity, limited physical ability, or the development of chronic or comorbid injury. Members of the community are affected by decreased service, increased response time to emergencies, and increased costs of maintaining services. There is very little research regarding the epidemiology of police officer injury. Research involving first responders IJOMEH 2020;33(1) 2 The dataset was comprised of any reported injuries that occurred in January 1, 2013 -June 2, 2016, and included the date of injury, date of birth, body part injured, diagnosis, work area, and sex. Cases of MSIs were identified through diagnostic categories compiled by the Police Service (dislocation, fracture, knee meniscus tear, non-specific pain, and sprain/strain). The body areas injured were classified as upper extremities, lower extremities, torso, or head/neck. The body parts injured were classified as ankle, arm, back, elbow, feet and toes, groin, hands and fingers, hip, knee, leg, multiple body parts, neck, shoulder, spine, and wrist. Any duplicate cases were identified based on the identification number, injury date, and body part injured, and were removed prior to the analysis. Only the first recorded injury for each subject was included in the analysis. A descriptive analysis was conducted that included the frequencies and proportions of reported injuries. Injuries were classified according to the diagnosis, body region, and body part. Comparisons were made between sex, age, work area, and the length of service. The prevalence rate was calculated by dividing the number of police officers who reported a new MSI during the observation period by the number of active police officers in the sample. Cumulative incidence was calculated over the 41-month observation period. Proportions between groups were statistically compared using the χ 2 statistic and odds ratios with 95% confidence intervals (CIs). Continuous variables were compared using a t-test to obtain the significant differences between the means. Parameter estimators were normally distributed according to the quantile-quantile (Q-Q) plots. A p-value of ≤ 0.05 was considered significant. The data analysis was conducted using SAS software, Version 9.4 (SAS Institute Inc, Cary, North Carolina).
RESULTS
In the period of January 1, 2013 -June 2, 2016 there was a yearly average of 1674 active police officers. Demographic and injury data were available for 1325 individuals. The sam-indicates that this occupational group has a 3 times greater risk of being injured at work than all other occupations [2] . Additionally, it has been reported that firefighters have an injury rate 7 times that of the U.S. national average [3] , and police officers have a 10% greater occurrence of injuries compared to firefighters [1] . Much research has been done in regard to police officer occupational health and safety in terms of the impact of shift work [4, 5] , fatigue [6] , catastrophic or fatal injury [7] , violence [8] and the use of force technologies (e.g., baton, oleoresin capsaicin spray, conductive energy device) [9] [10] [11] [12] . Even though the risk of musculoskeletal injury (MSI) for police officers is high (RR: 11.65, 95% CI: 11.07-12.25) [2] , research regarding MSI is lacking [8, 13] . Because MSIs such as sprains, strains, dislocations, and fractures have been somewhat overlooked in the literature, the frequency of police officer injury may be underestimated. The objectives of this study are to analyze injury data from a municipal police service in Western Canada in order to quantify injury prevalence, and to identify the most common MSIs experienced by police officers.
MATERIAL AND METHODS
This was a cross-sectional study of active police officers in a municipal police service in Western Canada. The mean number of police officers in this agency in 2013-2016 was 1674 / year (312 female, 1362 male) [14] . Medical data were recorded by the Police Service using specialized injury report software in January 1, 2013 -June 2, 2016. Data were extracted from the police service medical database by the data manager, and a subset of this data relating to MSIs was analyzed. An employee of the police service removed names and changed identification numbers prior to providing it to the researchers so that no individual could be identified. Data were obtained with a permission from the Police Service, and according to the Freedom of Information and Protection of Privacy Act. Ethical approval for this study was obtained from the University of Alberta Health Research Ethics Board. IJOMEH 2020;33(1) but the injured males were significantly younger than those who were not injured (p = 0.01). However, for both sexes, the injured officers had significantly less years of policing experience than those who were not injured ( Table 1 ). The mean time to injury, as indicated by years of service, was 8.7 (SD = 5.5) for females and 8.0 (SD = 5.0) for males. Most injuries were diagnosed as sprains/strains (89.2%) and fractures (8.3%) ( Table 2 ). The upper extremities were the most frequently injured body area, accounting ple consisted of 1062 males and 263 females with mean ages of 34.4 (SD = 6.1) and 34.3 (SD = 6.5) years, respectively. The mean years of service for females was 10.2 (SD = 5.4) and 9.5 (SD = 5.7) for males. Over 41 months, the cumulative incidence was 106 injuries/1000 personnel/year. Females and males experienced a similar risk of being injured (OR 1.05 [95% CI: 0.79-1.40]). The female police officers who were injured were not significantly different in terms of the age structure from those who were not injured (p = 0.15), plain clothed). The majority of this subsample were uniformed, patrol/beat officers (63.8%) in that they wore a full uniform and were in contact with the public frequently while responding to calls for service ( Table 5 ). The prevalence of injury by work area ranged 25-48%. When work areas were compared, administrative and support staff (i.e., uniformed officers working in schools, police stations, detention units, or traffic officers) showed the highest prevalence of injuries. However, participants in this work area only made up 6.5% of this subsample. Overall, injury distribution was not significantly different between work areas (p = 0.62);
for 37.2% of injuries, whereas the lower extremities accounted for 35.6% of reported injures. The torso was injured 20.1% of the time, and the least injured body area was the head/neck at 6.2% (Table 3 ). More specifically, the back and shoulder were the most frequently injured body parts, accounting for 19.2% and 13.5% of all injuries, respectively, followed by the hands and fingers (12.1%), ankle (11.3%) and knee (11.3%) ( Table 4 ). Data regarding the work area were limited and concerned only 293 participants. Work areas were classified according to work tasks (recruit training, uniformed, administrative, investigative, support, specialized and es requiring time off work was 48.6 cases/1000 full-time workers [15] . Relative to other research, the prevalence of injury in this study is similar to the results previously recorded (85-2500 cases/1000 workers/1 year) [5, 8, [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . Differences in injury incidence in the existing literature could be due to several methodological factors, including different definitions of injury, the nature of the study, and the source of the data used in the analysis. Varied definitions of injury may explain differences in injury incidence between studies. A broad definition of injury would likely lead to increased injury estimates; however, this does not seem to be the case here. It is also possible that longer observation periods allowed for more injuries, such as repetitive strain injuries, to manifest.
however, there was a significantly different distribution of males and females across the work areas (p = 0.02). Females figured more prominently in administrative and support positions than males.
DISCUSSION
During the 41 months investigated, 481 injuries were reported in this group of police officers, indicating an injury incidence rate of 106/1000 person-years. This is greater compared to the findings by Gray and Collie [2] who stated that police officers in Australia had an incidence of MSIs of 46 cases/1000 workers, and to the U.S. Bureau of Labor Statistics reporting that in 2014, among police officers, the rate of nonfatal occupational injuries and illness- 6 to their smaller representation in the sample. The literature indicates that police officers of a lower rank [18] or age [13, 20, 22] are at increased risk for injury, and that police officers < 40 years old are injured most often [2, 13, 20] . The relationship between age and the injury risk is complex and may be confounded by the rank and occupational task. Younger police officers may be at increased risk for injury, but further investigation is required to ascertain whether it is age that is related to injury or whether younger workers participate in riskier job tasks. For example, patrol officers who respond to calls for service are generally less experienced, younger, and more likely to be involved in dynamic and hostile situations than those who have been promoted to more investigative or administrative positions. Little research has been done regarding the work area and injury, and the non-significant relationship between these factors found in this study should be interpreted with caution. Accepting the non-significant relationship would require the assumption that the data were missing completely at random. Data regarding the physical task the officers were doing when they became injured was missing for most subjects, so it was not included in the analysis. However, the information that does exist shows a trend that suspect apprehension and physical fitness activities were most frequently associated with injury. Controlling and apprehending suspects [8, 24, 25] , overexertion [20] and training activities have been cited as the most common tasks being performed when a police officer becomes injured. Officer safety skills, tactics, tools, and training are associated with injury occurrence.
As an example, the use of a conducted energy device has been shown to decrease the likelihood that officers would need to have direct contact with, or discharge their firearm on, an assaultive or combative person, thereby decreasing injuries to both the officers and the people they deal with [10] . It makes sense then that an area of work which involves an increased opportunity to apprehend suspects may also correlate with an increased risk of injury.
Sprains were the most dominant injury type accounting for over 89.2% of all injuries. The back and shoulder were injured most frequently. The results of this study indicate that MSIs, especially sprains, are commonly suffered by police officers which concurs with previous reports. Sprains and strains are commonly prevalent in police officers, accounting for 17-61% of MSIs [8, [23] [24] [25] . In the current study, the proportion of strains and sprains was higher, at 88%, outside of the range reported in the literature.
There is some inconsistency in the reported research regarding the most commonly injured area of the body. In general, it appears that police officers injure the upper extremities more frequently than the lower extremities [20, 21] . The current study is consistent with findings that the back [19, 26] , shoulder [17] , and leg (or lower extremity) [16, 22, 23] are most frequently injured; however, this study found a lower proportion of injuries to the hand, fingers and wrists (11.7%) compared to other police-based research where the hand, wrists and fingers were injured more frequently (17-21%) [20, 23] . Variations in the use of gloves and the availability of alternative force options (oleoresin capsicum spray, baton, or conducted energy device) may be protective and could account for the differences between studies.
In studies that compare sex, female officers were more likely to file workers' compensation claims [2] or receive compensation [18] but, in general, there was little difference in the injury rates between males and females [16, 20] , as was reflected in the current study. The increase in workers' compensation claims and the receipt of compensation may be indicative of increased injury severity in female police officers. This information was not available for this study. Further research is thus required. The difference in mean age between the injured and uninjured males was statistically significant. Though the age of the injured and uninjured females is similar to that of males, the difference in age for the injured and uninjured females is not statistically significant. This is mainly due This study has several limitations. The data used were gathered for administrative purposes and were not intended for research purposes, and the veracity of the data is not known. There are some missing data, but it is not known if this information is missing at random. The injuries recorded are only those that were reported to workplace management and are likely of a more serious nature, thus excluding minor injuries. Existing research indicates that occupational injuries are underreported in many industries. For example, a Canadian survey found that 40% (95% CI: 32-48) of workers who suffered a work-related injury had not filed a worker's compensation claim [27] .
CONCLUSIONS
The findings from this study indicate that police officers frequently suffer MSIs, and the greatest proportions of injuries are sprains and strains. Police officers most commonly injure their lower extremity, back, and/or shoulder. Injury prevention efforts should, therefore, focus on these injuries. Future research should investigate individual and organizational risk factors for injuries in order to guide the prevention efforts. IJOMEH 2020;33(1)
